I. Three experiments involving sixty-two growing-finishing pigs from 28 to 90 kg bodyweight were conducted to investigate the effect of environmental temperature on the thiamin requirement of growing-finishing pigs. Three temperatures (zoo, 30' and 35") were used.
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The experiments rcported herein were conducted to further investigate the effect of ambient temperature on the thiamin requirement of growing-finishing pigs using erythrocyte transketolase activity and T P P stimulation per cent as criteria.
E X P E R I M E N T A L

Buildings and equipment
The basic buildings used were insulated trailers which were adapted for environmental studies by Givens, Morrison, Bond & Miller (1971) and the psychrometric chamber which has been remodelled since first described by Heitman, Kelly & Hughes (1949). The two trailers contained eight crates (1.52 m long x 0.58 m wide x 1.07 m high) each, and the chamber contained two houses (2.74 m long x 1-22 m wide x I -09 m high).
Experimental diet
The composition of a sucrose diet was as given by Peng & Heitman (1973) except that the vitamin premix was changed in the diet as follows: 950 kg sucrose was mixed with 67 mg retinol equivalent as retinyl palmitate, 500 pg ergocalciferol, I g DL-atocopheryl acetate, 330 mg riboflavin, 1-65 g nicotinic acid, 1.65 g calcium pantothenate, 230 mg pyridoxine hydrochloride, 1.3 mg cyanocobalamin, 20 mg biotin, IOO mg pteroylmonoglutamic acid and 50 g choline chloride. Ration I, which contained an estimated 160 g crude protein (N x 6*25)/kg, was for 25-45'5 kg pigs; ration 2 , which contained an estimated 140 g crude protein/kg (substituting 20 g sugar for 20 g casein, in ration I), was for 45-5-90 kg pigs. The diet variable, thiamin level, was applied to the eight crates and two chamber houses within temperature treatment.
Animals and their management
Duroc barrows (male pigs castrated before the development of secondary sexual characteristics, in this instance at about 7 weeks of age) were obtained from the University farm. The pigs were given the regular pig ration (by analysis, 4'44mg thiamin/kg) before being assigned to treatments. T h e initial body-weight of the pigs averaged 42-2, 33.4 and 32.1 kg for Expts I, 2 and 3, respectively. The pigs from six litters were randomly allocated to the experimental treatments in a factorial design (temperature x dietary thiamin level). The numbers of pigs per treatment are shown in the tables. Pigs were housed in individual crates in the trailers or in a group in the chamber houses. The pigs remained in the experiment for 10 weeks. The dietary levels of thiamin and environmental temperature used in each experiment are shown in the tables and figures. The results were analysed statistically using analysis of variance.
Tests for significance of differences were made by Duncan's (1955) multiple-range test.
Blood sampling and analytical methods
Collection of blood samples and methods of analysis were those described by Peng Vol. 32 Temperature and thiamin requirement of pigs 3 35'); C, mean values for one temperature ( 3 5 ' ) .
R E S U L T S A N D D I S C U S S I O N
Weight gain, food intake and food utilization. The main effects of thiamin and of temperature are presented in Tables I and 2. Interaction was tested and lacked statistical significance. Dietary thiamin level had a significant effect on daily weight gain and food intake. The results show that the greatest response resulted from the first increment of from 0.60 to 0.85 mg thiamin/kg diet in Expt I. In Expt I , a further increase in thiamin level to 1*1omg/kg caused a small but significant increase in weight gain. Higher thiamin levels were tested in the other experiments. Maximum weight gains were obtained in Expt 3, but low weight gains were obtained in Expt 2. Increments in thiamin level above 1.10 mg/kg had no significant effect on daily weight gain, and increments above 0.85 mg/kg had no significant effect on food intake.
Environmental temperature had a significant effect (P < 0.01) on daily weight gain and daily food intake, except between 2 0 ' and 30' in Expt 2. The pigs housed at 2 0 ' gained weight faster and also ate more food than those at 30°. As the air temperature increased further to 35O, the daily food intake decreased more markedly, and this T P P stimulation per cent is the mean for 8 weeks. Weight gain and food intake were measured over a 10-wcek period.
t Values expressed as mg hexose formation/ml haemolysate per h: ( -) denotes no addition; (+) denotes the addition of T P P to each haemolpsate. S Mean values for six animals. Temperature and thiamin requirement of pZgs thiamin level as shown in Tables 3-5. The differences in mean TPP stimulation per cent between dietary thiamin levels were significant ( P < 0.01) in almost all instances.
Temperature had a significant effect on T P P stimulation per cent. In Expt I , the T P P stimulation per cent for pigs raised at low temperature (20') was significantly higher (P < 0.01) than for those raised at the high temperature (30') at the level of 0.60 and 0.s~ mg thiamin/kg diet, but did not show a significant difference at the level of 1-10 and 1.35 mg thiamin/kg diet. In Expt z, the T P P stimulation per cent for pigs raised at 35O was significantly ( P < 0.01) higher than for those raised at 2 0 ' or 30' with the same dietary thiamin level, but there was no significant difference between zoo and 30'. I n Expt 3, the T P P stimulation per cent was highly significantly ( P < 0.001) greater at 35' than at zoo or 30'; and it was significantly higher ( P < 0.01) at 30' than at 20°. T o summarize the results, Fig. I was plotted to show the inverse relationship between TPP stimulation per cent and the dietary thiamin level at the end of the 8th week of the experiment. The T P P stimulation per cent was decreased with increasing dietary thiamin level from 0.60 mg to 4 0 mg/kg diet. When dietary thiamin was increased to 3-3 mg/kg for pigs at zoo and to 40 mg/kg for pigs at 30°, the T P P stimulation per cent did not increase substantially through the 8-week experimental period. With a further increase in air temperature up to 35', the TPP stimulation per cent decreased with increasing thiamin level, but it did not reach the normal level value when dietary thiamin was as high as 3.7 mg/kg diet. When the dietary thiamin levels were plotted against the mean value for the T P P stimulation per cent for pigs for weekly values during the 8-week periods, the trend was the same as in Fig. I . Under Vol. 32 Temperature and thiamin requirement of pigs 7 these experimental conditions, environmental temperature had an effect on the thiamin requirement of growing-finishing pigs ; their thiamin requirement, expressed as mg/kg diet, increased with increasing environmental temperature. The thiamin requirements were approximately 3.3 mg/kg and between 3.7 and 4.0 mg/kg for animals at zoo and 30°, respectively. With an environmental temperature of 35', the thiamin requirement, as estimated from the rate of change in TPP stimulation per cent, was greater than 40 mg/kg. These results are in general agreement with the results of rat experiments reported by Mills (1941, 194z-3 These workers estimated the thiamin requirement for maximum growth to be 4-5 mg/kg dietary dry matter.
The TPP stimulation per cent of pigs receiving 0.6-1.1 mg thiamin/kg diet was significantly higher at the lower (20') than the higher temperature (30') (Fig. I) . The magnitude of this difference between the two temperatures with the same dietary treatment was decreased with increasing dietary thiamin level. This might indicate that the absolute amount of thiamin intake, even though accompanied by an increased food intake, could not meet to the same degree the requirement per unit of metabolic body-weight at the low temperature as at the higher one. It is suggested that the thiamin requirement per unit of metabolic body-weight might be higher at the lower temperature (20') than that at 3 0 ' . (The requirement was calculated from the results mentioned above for pigs raised at zoo as 0*396-0*437 mg/kg0'75 and those raised at 30' require 0-366-0-384 mg/kgOa75.) With increasing dietary thiamin up to 1.35 and 1.60 mg/kg diet, the TPP stimulation per cent was about the same at both temperatures. This indicates that the absolute amount of thiamin intake at these thiamin levels and in this temperature range is able to maintain the same TPP stimulation per cent at both temperatures. When the thiamin level rises beyond 1.8 mg/kg diet, the increased food intake in the cold (and therefore increased total thiamin consumption) could compensate for the increased thiamin requirement per unit metabolic bodyweight due to cold exposure. Thus, the TPP stimulation per cent was lower at the lower temperature (20').
Blood transketolase activity. Blood transketolase activity at the end of the 7th week of the experiment varied with the dietary content of thiamin, as shown in Tables I  and 2 . Thiamin level significantly influenced the enzyme activity. Pigs receiving higher thiamin levels had significantly higher ( P < 0.05) mean enzyme activities than those receiving lower thiamin levels, except at 2 0 ' and 30' in Expt 3, where there was no significant difference between thiamin levels. 'These results showing that enzyme activity increased with increasing dietary thiamin are in general agreement with Brin's (1962) report on erythrocyte transketolase and the report of Cheng, Koch & Shank (1969) on liver transketolase in rats. An increase of thiamin from 3.3 to 3-7 mg/kg diet did not significantly increase the enzyme activity at 2 0 ' or 30°, but it did so at 3 5 O ( Table I) . The highest level recorded in any experiment was at a thiamin level of 4 0 mg/kg at 30' . As judged by erythrocyte transketolase activity, the thiamin requirement of growing-finishing pigs at different temperatures was similar to estimates obtained by using TPP stimulation per cent as the criterion. The enzyme activity when pre-incubated with T P P was significantly higher ( P < 0.05) than enzyme activity without TPP. This observation indicated that there was a shortage of coenzyme in the deficient condition. Enzyme activity tended to be lower with increasing environmental temperature with the same dietary treatment, and the difference was statistically significant (P < 0.05) in Expt 3 when the activity was measured without TPP.
Temperature and thiamin requirement. The lower thiamin requirement of approximately 3-3 mg/kg diet at 20° than at 30' or 35' is of interest. A possible explanation may be the increase in food consumption observed at the lower temperature and therefore an increased absolute amount of thiamin intake. This suggests that the concentration of thiamin in the diet needed to meet the requirements of the pigs must be increased at higher temperatures.
This study is one of a series from a co-operative project between the US Depart- 
